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(54) Micro voided supports for receiving element used in thermal dye transfer. 

(57) A dye-receiving element for thermal dye transfer including a support having thereon a polymeric dye 
image-receiving layer wherein the support includes a continuous oriented polymer matrix having 
dispersed therein microbeads of a cross-linked polymer coated with a slip agent and which are at least 
partially bordered by void space. 
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This invention relates to dye-receiving elements used in thermal dye transfer, and more Dartieulariv to 
receiving elements having microvoided supports. particularly to 

In recent years, thermal transfer systems have been developed to obtain prints from pictures which have 
been generated electronically from a color video camera. According to one way of obtaining such prints an 

STEinr*? - s, r r bjected to co,or separation by co, ° r Th * oohJpSESii 

are then converted into electrical signals. These signals are then operated on to produce cyan maoenVa and 
yellow electrical signals. These signals are then transmitted to a thermal printer To obTain the S a laT 
magenta or yellow dye-donor element is placed face-to-face with a dye-receiving element. TheCareThen 

10 KSn^rT? P H nti " 9 T* 3 P,aten A *— *"« n 9 head fe -drapp, 

^ fie n?lfi all * ° f thS dy ?" d ° n ° r Sheet The thermal P rinti "9 head has "'any heating elements and is heated 
KSTEj? re h PO H nSe t0 Cyan> ma96nla and ye " 0W Si9na,s - The P rocess is repeated for the other 
C ° Py ' S I? 05 ° btained Wh *' Ch ""W* to »• original picture viewed on a screen 
Further details of this process and an apparatus for carrying it out are contained in U.S. Patent No 4 621 271 

« 4^986 ent ' Ued " APParatUS ^ Meth ° d F ° r C0ntr0 " in9 AThemal Winter Apparatus." issued November 

lave^STn'" 9 elem T t l US6d them,a ' dye tn,Mfar 9enera,,y ^P* 56 a P° ,vmeri c dye image-receiving 
layer coated on a support Supports are required to have, among other properties, adequate strength dimen 

SSSS^i he a « resistance. For reflective viewing, supports are a.so desired to be as white a's possTbTe. 

20 £Si?2£ T " ?r ^ and P,aSt,C nimS have a " been pr °P° sed for use as ^-receiving elemen 
20 supports ,n efforts to meet these requirements. Recently, microvoided films formed by stretching an orientable 
polymer containing an incompatible organic or inorganic material have been suggested for use i dye-receiving 

IZ^tr 4 f 8 '? 2 ° f ,l ° 6t *• f ° r eXamp ' e ' diSClOSes ^PPorts comprising a micrLidedZ 
♦? 9 , 3 trans,ucenl P ,astic fllm fining fine fillers such as clay or tal?. By this stretching 

med ,n thf Z Th P ° ,ymerS . a "f ""^ in th6 f " m 3re deStr0yed ' Whereb ^ miCT0V0ids are considered to be £ 
P? ^ f m,Cr0 < V0 ' dS '° Wer 0,6 dePSity ° f the film and also ma ke it appear white and opaque. Euro- 
Zin^T ? 2 - 771 diSd ° SeS d y e - receivin 9 e| e™nt supports- comprising a polyester film 
containing polypropylene and minute closed cells within the film formed upon stretching 

ture nZ w»h a^h h ^ the / microvoided s "PP° rts bussed above, however, in that it is difficult to manufac- 
Sat ilTf^n 9 J! B 71° f m,Crovo,din S- hi 9h ^gree of microvoiding is desirable as this increases the 
heat insulatmg property of the support, and thereby the thermal efficiency of the dye transfer. EP 0 322 771 

TSSSZ^ 3mP V' for « xamp,e ' shows that a high degree of microvoiding in polyester/polypropylene 

ouent SLES r rTf ^ 3 """^ '° W SpeCff?C 9ravity ' resu,,s in P°° r ™chanical strength and fre- 

S 771 fe 0 71 (Exampl^T"" 9 StretChi " 9 * ^ '° WeSt aPP3rent ^ ** a " ° Perab,e *" in EP 0 

tuJn?^ bede J rab,e to provide 3 dye image-receiving element for thermal dye transfer with a manufac- 
turable microvoided support which would provide superior thermal efficiency 

a dvI h r!o! and ^ ° b . j f tS ° f the inVen0On are achieved in accordance with this invention which comprises 
re°Sn a T 9 T ° f i hem,a ' ^ tMm com P risi "9 3 support having thereon a polymeric dye image- 
~™T.h ^ Charactenzed in 'hat the support comprises a continuous oriented polymer matrix having dit 

SSSJ^Sr a cross "" ,ked po,ymer coated wfth a s,ip a9ent and Jtdh are at ,east 

The combination of cross-linked microbeads and a slip agent coating allows supports with a relatively hiqh 

I™* * ,T P 9 ! Perm,tS CaS,er Slidin9 betW6en *• "^crobeads and the matrix polymer to result 
«r"S? f 6CUVe m,crovo,d,n 9- This allows films with a higher void percentage and thereby greater insulating 

applications as the greater insulating effect results in greater dye transfer efficiency. 

of ZlrT microbeads of polymer which are at least partiaHy bordered by voids. The mTcrobeads 

of S T^ZITJI 2 T^J 0 30 miCr ° nSl Preferab,y 5 1 ° 20 miCr0nS ' and are P rese "t in an amount 
;L!1 nf ,hl y ? ° n W6 ' 9ht ° f continuous Phase polymer. The voids occupy up to 60% by 

volume of the support, preferably from 30'/. to 60% by volume. Larger beads generate a greater amount of voW 

* pa ?xr ret ^ 

Th nh I 7 UPP ^ bU lhey d ° " 0t 9enerate as much vo 'd volume. To obtain a support with both 

3 rfe£ 1° volume and a smooth surface, a dual .ayer support may be made. The bulk of such a support com- 
pnses a layer made w.th relatively large beads in order to generate a large void volume, and this layer is coated 
with a smoothing layer containing relatively small beads or no beads at all. 

The matrix polymer contains the generally spherical polymer microbeads which, according to one aspect 
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of the invention, are cross-linked to the extent of having a resiliency or elasticity at orientation temperatures of 
the matrix polymer such that a generally spherical shape of the cross-linked polymer is maintained after orien- 
tation of the matrix polymer. The supports according to this invention in the absence of additives or colorants 
are very white, and are very resistant to wear, moisture, oil, tearing, etc. 

5 The supports are preferably in the form of a paper like sheet having a thickness of 50 to 300 microns. Pref- 

erably, the supports are made by biaxial orientation using procedures well known in the art 

The continuous phase polymer may be any article-forming polymer such as a polyester capable of being 
cast into a film or sheet. The polyesters should have a glass transition temperature between 50°C and 150°C, 
preferably 60-1 00°C, should be orientabfe, and have an intrinsic viscosity of at least 0.5, preferably 0.6 to 0.9. 

10 Suitable polyesters include those produced from aromatic, aliphatic or cyclo-aliphatic dicarboxylic acids of 4-20 
carbon atoms and aliphatic or alicyclic glycols having from 2-24 carbon atoms. Examples of suitable dicar- 
boxylic acids include terephthalic, isophthalic, phthalic, naphthalene dicarboxylic acid, succinic, glutaric, adipic, 
azelaic, sebacic, fumaric, maleic, itaconic, 1,4-cyclohexane-dicarboxylic, sodiosulfoisophthalic and mixtures 
thereof. Examples of suitable glycols include ethylene glycol, propylene glycol, butanediol, pentanediol, 

15 hexanediol, 1,4-cyclohexanedimethanol, diethylene glycol, other polyethylene glycols and mixtures thereof. 
Such polyestersare well known in the art and may be produced by well-known techniques, e.g., those described 
in U.S. Patents 2,465,319 and 2,901 ,466. Preferred continuous matrix polymers are those having repeat units 
from terephthalic acid or naphthalene dicarboxylic acid and at least one glycol selected from ethylene glycol, 
1,4-butanedio! and 1.4-cyclohexanedimethanol. Poly( ethylene terephthalate), which may be modified by small 

20 amounts of other monomers, is especially preferred. Polypropylene is also useful. Other suitable polyesters 
include liquid crystal copolyesters formed by the inclusion of a suitable amount of a co-acid component such 
as stilbene dicarboxylic acid. Examples of such liquid crystal copolyesters are those disclosed in U.S. Patent 
Nos. 4,420,607, 4,459,402 and 4,468,510. 

Suitable cross-linked polymers for the microbeads are polymerizable organic materials which are members 

25 selected from the group consisting of an alkenyl aromatic compound having the generaJ formula 

R 

Ar-C=CH 2 

wherein Ar represents an aromatic hydrocarbon radical, or an aromatic halohydrocarbon radical of the benzene 
series and R is hydrogen or the methyl radical; acrylate-type monomers including monomers of the formula 

35 

R' OR 
I I 

CH 2 =C- C=0 

40 wherein R is selected from the group consisting of hydrogen and an alkyl radical containing from 1 to 12 carbon 
atoms and R' is selected from the group consisting of hydrogen and methyl; copolymers of vinyl chloride and 
vinylidene chloride, acrylonitrile and vinyl chloride, vinyl bromide, vinyl esters having the formula 

R 

45 | 

CH 2 =CH-0-C=0 

wherein R is an alkyl radical containing from 2 to 18 carbon atoms; acrylic acid, methacrylic acid, itaconic acid, 
so citraconic acid, maleic acid, fumaric acid, oleic acid, vinylbenzoic acid; the synthetic polyester resins which are 
prepared by reacting terephthalic acid and dialkyl terephthalics or ester-forming derivatives thereof, with a 
glycol of the series HO(CH 2 ) n OH, 

wherein n is a whole number within the range of 2-10 and having reactive olefinic linkages within the polymer 
molecule, the hereinabove described polyesters which include copolymerized therein up to 20 percent by 
55 weight of a second acid or ester thereof having reactive olefinic unsaturation and mixtures thereof, and a cross- 
linking agent selected from the group consisting of divinyl benzene, diethylene glycol dimethacrylate, diallyl 
fumarate, diallyl phthalate and mixtures thereof. 

Examples of typical monomers for making the cross-linked polymer include styrene, butyl acrylate, 

3 
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^7^Z^^ h ^7^ B T^^ h — ate - vinyl -tate. 

propane «Lic acid. Sdue "e ete PrE^E?!^ f d ^ ,be " 2ene ' ^amido^ 

original distribution of sSs 0^^^^?™^ * b8 "* Sp>annin9 the of *° 

beads for use in the present invention does not uHlhS.' » w„ • 3,61 t 5 ' 97 J 2 - Reparation of the coated micro- 

to result in 2.5-50% (preferably ^7o%) cross^o ^ ton / dw ^ b «^<^ ^ adjusted up or do^ 
and titanium oxide are a.so JSSZI ^lafco 0 " 0 ' da, ^ aVai ' ab ' e fr ° m Na ' COand *» oxWe 

deformed (flattened) durino nr^nf^T " Ch cross,ink,n 9 «• also resilient, so that when they are 

»o SSTST^SS"' ^ °' ** '° • F " «" rate prod™ 

Microbead Monomer, "liliflf 

S i ze , Misrana Parts h„ m Parhs w' Mr 

2 10.4 



5 27.0 
20 42.4 



1 
1 
1 



The supports according to this invention are prepared by 

(a) forming a mixture of molten continuous matrix po.ymer and cross-linked polymer wherein the cross-.in- 
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ked polymer is a multiplicity of microbeads uniformly dispersed throughout the matrix polymer, the matrix 
polymer being as described hereinbefore, the cross-linked polymer microbeads being as described herein- 
before, 

(b) forming a shaped article from the mixture by extrusion, casting or molding, 
5 (c) orienting the article by stretching to form microbeads of cross-linked polymer unifonmly distributed 

throughout the article and voids at least partially bordering the microbeads on sides thereof in the direction, 
or directions of orientation. 

The mixture may be formed by forming a melt of the matrix polymer and mixing therein the cross-linked 
polymer. The cross-linked polymer may be in the form of solid or semi-solid microbeads. Due to the incompati- 

10 bility between the matrix polymer and cross-linked polymer, there is no attraction or adhesion between them, 
and they become uniformly dispersed in the matrix polymer upon mixing. 

When the microbeads have become uniformly dispersed in the matrix polymer, a shaped article is formed 
by processes such as extrusion, casting or molding. Examples of extrusion or casting would be extruding or 
casting a film or sheet, and an example of molding would be injection or reheat blow-molding a bottle. Such 

is forming methods are well known in the art If sheets or film material are cast or extruded, it is important that 
such article be oriented by stretching, at least in one direction. Methods of unilaterally or bilaterally orienting 
sheet or film material are well known in the art. Basically, such methods comprise stretching the sheet or fflm 
at least in the machine or longitudinal direction after it is cast or extruded an amount of 1.5-10 times its original 
dimension. Such sheet or film may also be stretched in the transverse or cross-machine direction by apparatus 

20 and methods well known in the art. in amounts of generally 1.5-1 0 (usually 3-4 for polyesters and 6-10 for polyp- 
ropylene) times the original dimension. Such apparatus and methods are well known in the art and are described 
in such U.S. Patent No. 3.903,234. 

The voids, or void spaces, referred to herein surrounding the microbeads are formed as the continuous 
matrix polymer is stretched at a temperature above the Tg of the matrix polymer. The microbeads of crosslinked 

25 polymer are relatively hard compared to the continuous matrix polymer. Also, due to the incompatibility and 
immiscibility between the microbead and the matrix polymer, the continuous matrix polymer slides over the 
microbeads as it is stretched, causing voids to be formed at the sides in the direction or directions of stretch, 
which voids elongate as the matrix polymer continues to be stretched. Thus, the final size and shape of the 
voids depends on the direction(s) and amount of stretching. If stretching is only in one direction, microvoids 

30 will form at the sides of the microbeads in the direction of stretching. If stretching is in two directions (bidirec- 
tional stretching), in effect such stretching has vector components extending radially from any given position 
to result in a doughnut-shaped void surrounding each microbead. 

The dye image-receiving layer of the receiving elements of the invention may comprise, for example, a 
polycarbonate, a polyurethane, a polyester, polyvinyl chloride, poly(styrene-co-acrylonitrile), 

35 poly(caprolactone) or mixtures thereof. The dye image-receiving layer may be present in any amount which is 
effective for the intended purpose. In general, good results have been obtained at a concentration of from 1 to 
5 g/m 2 . In a preferred embodiment of the invention, the dye image-receiving layer is a polycarbonate. The term 
"polycarbonate" as used herein means a polyester of carbonic acid and a glycol or a dihydric phenol. Examples 
of such glycols or dihydric phenols are p-xylylene glycol, 2,2-bis(4-oxyphenyl)propane, bis(4-oxypheny1)me- 

40 thane, 1,1-bis(4-oxyphenyl)ethane. 1 ,1-bis(oxy phenyl) butane, 1,1-bis(oxyphenyl)cydohexane, 2.2-bis- 
(oxyphenyl)butane, etc. In a particularly preferred embodiment, a bisphenol-A polycarbonate having a number 
average molecular weight of at least 25,000 is used. Examples of preferred polycarbonates include General 
Electric LEXAN® Polycarbonate Resin and Bayer AG MACROLON 5700®. 

A dye-donor element that is used with the dye-receiving element of the invention comprises a support hav- 

45 ing theron a dye containing layer. Any dye can be used in the dye-donor employed in the invention provided it 
is transferable to the dye-receiving layer by the action of heat. Especially good results have been obtained with 
sublimable dyes such as 

50 
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NHCOCH j 



(magenta) , 
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(magenta) , 



CH^CHjOjCNH.C^j 



(yellow) , 
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»CC a H ftJ , 



(cyan) , 



I L ^ convent,ona,, y used for dermal dye transfer such as the dyes disclosed in U.S. Patent 

4,541 ,830. The above dyes may be employed singly or in combination to obtain a monochrome. The dyes may 
be used at a coverage of from 0.05 to 1 g/m* and are preferably hydrophobic. 

The dye in the dye-donor element is dispersed in a polymeric binder such as a cellulose derivative e a 
cellulose acetate hydrogenphthatate. cellulose acetate, cellulose acetate propionate, cellulose acetate'buty- 
rate. celMose triacetate; a polycarbonate; poly(styrene-co.acrylonitrile), a poly(sulfone) or a poly(phenylene 
oxide). The binder may be used at a coverage of from 0. 1 to 5 g/n*. 

The dye layer of the dye-donor element may be coated on the support or printed thereon by a printing tech- 
nique such as a gravure process. 

The reverse side of the dye-donor element can be coated with a slipping layer as is known in the art to 
prevent the printing head from sticking to the dye-donor element. Such a slipping layer would comprise a lub- 
ncating matenal such as a surface active agent, a liquid lubricant, a solid lubricant or mixtures thereof with or 
without a polymeric binder. The amount of the lubricating material to be used in the slipping layer depends 
largely on the type of lubricating material, but is generally in the range of from 0.001 to 2 g/m*. If a polymeric 
binder is employed, the lubricating material is present in the range of 0.1 to 50 weight %, preferable 0 5 to 40 
of the polymeric binder employed. 

As noted above, the dye-donor elements and receiving elements of the invention are used to form a dye 
fransfer image. Such a process comprises imagewise-heating a dye-donor element as described above and 
transfemng a dye image to a dye-receiving element to form the dye transfer image. 

The dye-donor element may be used in sheet form or in a continuous roll or ribbon. If a continuous roll or 
nbbon is employed, it may have only one dye thereon or may have alternating areas of different dyes, such as 
sublimable cyan, magenta, yellow, black, etc.. as described in U.S. Patent 4.541.830. Thus, one- two- three- 
or four-color elements (or higher numbers also) are included within the scope of the invention 

In a preferred embodiment, the dye-donor element comprises a polyethylene terephthalate) support 
coated with sequential repeating areas of cyan, magenta and yellow dye. and the above process steps are 
sequentially performed for each color to obtain a three-color dye transfer image. Of course, when the process 

6 
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is only performed for a single color, then a monochrome dye transfer image is obtained. 

Thermal printing heads which can be used to transfer dye from the dye-donor elements to the receiving 
elements are available commercially. There can be employed, for example, a Fujitsu Thermal Head (FTP-040 
MCSOOl), a TDK Thermal Head F415 HH7-1089 or a Rohm Thermal Head KE 2008-F3. 
5 A thermal dye transfer assemblage of the invention comprises: 

a) a dye-donor element as described above, and 

b) a dye-receiving element as described above, 

the dye-receiving element being in a superposed relationship with the dye-donor element so that the dye layer 

of the donor element is in contact with the dye image-receiving layer of the receiving element 
10 The above assemblage comprising these two elements may be preassembled as an integral unit when a 

monochrome image is to be obtained. This may be done by temporarily adhering the two elements together at 

their margins. After transfer, the dye-receiving element is then peeled apart to reveal the dye transfer image. 
When a three-color image is to be obtained, the above assemblage is formed on three occasions during 

the time when heat is applied by the thermal printing head. After the first dye is transferred, the elements are 
15 peeled apart. A second dye-donor element (or another area of the donor element with a different dye area) is 

then brought in register with the dye-receiving element and the process repeated. The third color is obtained 

in the same manner. 

The following examples are provided to further illustrate the invention. 

20 Preparation of Micro voided Supports 

A Welders Engineering Twin Screw Compounding Extruder heated to 282°C was used to mix polystyrene 
microbeads (sizes, crosslinking %, and slip agent coatings as indicated in the table below) and poly(ethylene 
terephthalateJCPET", commercially available as #7352 from Eastman Chemicals). Both components were met- 
25 ered into the compounder and one pass was sufficient for dispersion of the beads into the PET matrix. 

Cast sheets of the above bead/PET dispersion with a po!y( ethylene terephthalate) smoothing layer were 
coextruded using a Kfllion Sample Coextruder System (a 1.5 inch Killion Extruder was used to produce the 
bead/PET melt stream, and a 1 inch Killion Extruder was used for the PET smoothing layer meltstream). The 
two meltstreams at 282°C were fed into a 7 inch "coat-hanger" type single manifold die also heated at 282°C. 
aa As the coextruded sheet emerged from the die. it was cast onto a quenching roll set at 55°C. The final dimen- 
sions of the continuous cast sheet were 18 cm wide and 1270 microns thick. The bead/PET layer was 1016 
microns thick and the PET smoothing layer was 254 microns thick. 

The cast sheet (18x18 cm) were then stretched at 110°C and 50 mm/sec using an Iwamoto Seisakusho 
Co. LTD Model BIX7025 Sample stretcher first 3.75 times in the X-direction and then 3.5 times in the Y-direction. 
35 The stretched sheets were annealed at 1 17-122°C for 90 sec and were allowed to cool at room temperature, 
and were then removed from the stretcher. 

The following microvoided supports each with the indicated composite densities were produced. Each sup- 
port had the same PET smoothing layer of approximately 20 microns thickness after stretching. 
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Beads 



% 

Cross - 
1 inking 



Slip 
Agent 
Coating 



Bead 
Size, 
Microns 



10 



15 



E-l 


17 


30 


Silica 


2 


E-2 


20 


5 


Alumina 


2 


E-3 


5 


30 


Silica 


5 


E-4 


20 


30 


Silica 


10 


E-5 


25 


30 


Silica 


10 



Support 

Thickness 

(Microns) 



Support 
Density 

(q/cm3) 



Approx . 
Void % 
(Voided layer) 



20 



25 



30 



40 



45 



E-l 
E-2 
E-3 
E-4 
E-5 



144 
158 
177 
230 
297 



1. 03 
1. 01 
0.84 
0.67 
0.59 



25 
27 
43 
54 
59 



polygene* PerCentageS W6re calculated »*ing approximate densities of 1.4 g/cm' for PET and 1 g/cm* for 

Three control supports were also evaluated: 
C-1: Eastman Radiographic Intensifying Screen 

(A non-microvoided support of polyethylene terephthalate) of 180 microns thickness. 1.41 g/cm3 den- 
sity, containing approximately 8% titanium dioxide.) 
ICI Corp. MEUNEX 571® 

(A non-microvoided support of polyethylene terephthalate) of 180 microns thickness, 1.35 g/cm* den- 
sity, containing approximately 18% barium sulfate.) 
Oji Yuka Gosetsh." YUPO FPG1 50® 

dum i ca°roona e te.) UPPOrt " P ° ,yPr ° Py,ene ° f 150 microns thickness ' 0 78 containing cal- 



C-2: 



C-3: 



35 Preparation of Dye-Receiving Elements 

The smooth side of the microvoided supports were first coated with a subbing layer of poly(acrylonitrile- 
c^vinyhdene chloride-cc-acrylic acid)(14:80:6 wt. ratio)(0.11 g/n*) from butanone On top oHhfe layer a dyt 
?WO™7£?Jr« AG t M , AKR rf ° LON 570 °® <* K-Pneno. A polycarbonate) (2*9 Zl 3M C*£. 
was < 1 » If t6d surfactant )(° °2 9^). and Dow Corning DC-510® Silicone Fluid (0.01 gS 

was coated from dicMoromethane. Each control support was coated with the same dye-receiving layer. 

Preparation of Dye-Donor Elements 
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5 




10 

(0.42 g/m 2 ) 

and Shamrock Tech. S-363® (a micronized blend of hydrocarbon wax particles)(0.016 g/m 2 ) in a cellulose 
is acetate butyrate (17% acetyl and 28% butyryl) binder (0.66 g/m 2 ) coated from a cyclopentanone, toluene 

and methanol solvent mixture. 

Magenta dye-donor elements were prepared by coating the following layers in the order recited on a 6 urn 
poly{ ethylene terephthalate) support: 

1) A subbing layer of duPont TYZOR TBT® (0.1 2 g/m 2 ) from 1-butanol; and 
20 2) A layer containing the magenta dyes 



25 




(0.12 g/m 2 ) and 

30 



o 




N|CH 3 ) 2 



(0.13 g/m 2 ) 

40 and Shamrock Tech. S-363® (a micronized blend of hydrocarbon wax particles)(0.016 g/m 2 ) in a cellulose 

acetate butyrate (17% acetyl and 28% butyryl) binder (0.40 g/m 2 ) coated from a cyclopentanone, toluene 
and methanol solvent mixture. 

On the back sides of the cyan and magenta dye-donor elements was coated: 
1) A subbing layer of duPont TYZOR TBT® (0.1 2 g/m 2 ) from 1-butanol; and 
45 2) A slipping layer of Acheson Colloids EMRALON 329® polytetrafluoroethylene dry film lubricant (0.59 

g/m 2 ), Petrarch Systems PS-513® (an amino terminated polydimethyl siloxane)(0.005 g/m 2 ), BYK-Chemie 
BYK-320© (a polyoxyalkylene siloxane)(0.005 g/m 2 ). and Shamrock Tech. S-232<S> (a micronized blend of 
polyethylene and carnauba wax particles)(0.01 6 g/m 2 ) coated from a n-propyl acetate, toluene, 2-propanol, 
and 1-butanol solvent mixture. 

50 

Evaluation of Dye-Transfer 

The dye layer sides of cyan and magenta donor element strips of approximately 9 cm x 12 cm in area were 
placed in contact with the image-receiving layer of receiving elements of the same area. Each assemblage was 
55 fastened in the jaws of a stepper motor driven pulling device, and laid on top of a 14 mm diameter rubber roller. 
A TDK Thermal Head L-133 (No. 6-2R16-1) was pressed with a spring at a force of 3.6 kg against the donor 
element side of the contacted pair pushing it against the rubber roller . 

The imaging electronics were activated causing the pulling device to draw the assemblage between the 
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S2?,?f d 31 31 mm/S6C - Cofnciden<a "y »• resistive elements in the thermal print head were 

2T££f ^ P ' X ' WidtH ° f 8 ^ 10 9en6rate 3 maximum densitv ima 9«- Th * voltage Splfed to S 
pnnt-head was approximately 25 V representing approximately 1 .6 watts/dot (13. mjoules/dot) 

sJZZET? — im ! 9eS t0 maXimUm denSity ' 1,16 receivere were se P^«< from the donors The 
fv^lnSf ^"sm^on density of the magenta donors and the Status A Red transmission density of the 

2T^T!h T? b0th bef ° re aftef dye lraMfar - 1,16 9 reater 106 cna "9 e transmission density^ 
the greater the amount of dye transferred to the receiver, demonstrating greater thermal effiSTr^ 
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1 ' >»r r Ce !y in9 ? ,ement f0f therma ' dye transfer "W'nfl a support having thereon a dye image-receiv- 
ing layer charactenzed ,n that said support comprises a continuous oriented polymer maWx phasing 

Ja^™^ 

2. The dye-receiving element of Claim 1 further characterized in that the average size of said microbeads is 
from 2 m,crons to 30 microns and the support comprises from 30 to 60 volume percant void sScS 

3 ' Ze*^ 

4 " ^ dye - reCeivin9 element of C,aim 3 furthe ' characterized in that the polyester is polygene terephtha- 

5. A process of forming a dye transfer image comprising 
^y^e^ 

b) transferring a dye image to a dye-receiving element comprising a support having thereon a dve 
image-receiving layer to form said dye transfer image mereon a aye 

characterized in that said dye-receiving element support comprises a continuous oriented polymer matrix 

6 * to SoTicro^LlT^ h*"** Charac : enZed in that the avera 9* — of said microbeads is from 2 microns 
to 30 m.crons and the dye-rece.ving element support comprises from 30 to 60 volume percent void space. 

7. The process of Claim 5 further characterized in that the oriented polymer matrix phase comprises 
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poly(ethyiene terephthalate). 

8. A thermal dye transfer assemblage comprising: 

a) a dye-donor element comprising a support having thereon a dye layer comprising a dye dispersed 
5 in a binder, and 

b) a dye-receiving element comprising a support having thereon a dye image-receiving layer, said dye- 
receiving element being in a superposed relationship with said dye-donor element so that said dye layer 
is in contact with said dye image-receiving layer, 

characterized in that the dye-receiving element support comprises a continuous oriented polymer matrix 
10 phase having dispersed therein microbeads of a cross-linked polymer coated with a slip agent and which 

are at least partially bordered by void space, 

9. The assemblage of claim 8 further characterized in that the average size of said microbeads is from 2 
microns to 30 microns and the dye-receiving element support comprises from 30 to 60 volume percent void 

15 space. 

10. The assemblage of Claim 8 further characterized in that the oriented polymer matrix phase comprises 
poly(ethylene terephthalate). 
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